A morphological study of the pacemaker cells of the aganglionic intestine in Hirschsprung's disease utilizing ls/ls model mice.
Hirschsprung's disease is a congenital aganglionic neural disorder of the segmental distal intestine characterized by unsettled pathogenesis. The relationship between Hirschsprung's disease and pacemaker cells (PMC), which almost corresponds to that of the interstitial cells of Cajal (ICC), was morphologically observed at the level of the intermuscular layer corresponding to Auerbach's plexus using ls/ls mice. These mice are an ideal model because of their large intestinal aganglionosis and gene abnormalities, which are similar to the human form of the disease. Immunostaining using anti-c-kit receptor antibody (ACK2), a marker of PMC, applied to whole-mount muscle-layer specimens, revealed the presence of c-kit immunopositive multipolar cells with many cytoplasmic processes in normal mice. For ls/ls mice, however, there were significantly fewer processes. The average number of processes per positive cell of 2.5 for the aganglionic large intestine was fewer than 3.5 for the large and small intestine of normal mice, indicating the inability to form connections between nerves and PMC in the aganglionic intestine. For normal mice with an Auerbach's plexus, the process attachment of ICC to the Auerbach's plexus was observed by scanning electron microscopy. However, for ls/ls mice no attachment to the intermuscular nerve without Auerbach's plexus was found, although transmission electron microscopy showed no difference in the cell structure and organelles of the c-kit immunopositive cells between the normal and ls/ls mice. These findings suggest that in the aganglionic intestine of Hirschsprung's disease, aplasia of enteric ganglia induces secondary disturbances during the normal development of intestinal PMC.